Alveolar cell stretching in the presence of fibrous particles induces interleukin-8 responses.
Inhalation of fibrous particulates is strongly associated with lung injury, but the molecular and cellular mechanisms that could explain the fiber-induced pathogenesis are not fully understood. We hypothesized that the physical stress exerted on the alveolar epithelium by the deposited fibers is greatly enhanced by the tidal cyclic motion of the epithelial cells that is associated with breathing, and that this initial mechanical interaction triggers a subsequent cell response. To test this hypothesis, we developed a dynamic model of fiber-induced cell injury using a cell-stretcher device. We exposed a cyclically stretched monolayer of the human alveolar epithelial cell line A549 to glass or crocidolite asbestos fibers for 8 h and then measured the production of the proinflammatory cytokine interleukin (IL)-8 as a readout of fiber-induced cell injury. Cyclic stretching significantly increased IL-8 production in the fiber-treated cultures, suggesting that the physical stress on the cells caused by the fibers was indeed enhanced by the motion. Coating of the asbestos fibers with fibronectin, a glycoprotein abundant in the alveolar lining fluid, further increased the fiber-induced cell response when the cells were cyclically stretched. This response was, however, significantly reduced by introducing into the culture medium, before fiber treatment, soluble RGD (Arg-Gly-Asp)-containing peptides, which specifically block binding to integrin receptors upon RGD attachment. These results suggested that adhesive interactions between protein-coated fibers and cell surface molecules are involved in the fiber-induced pathogenic process. Our novel findings indicate the importance of physical insults in fiber-induced cell stress, and bring to the forefront the need to study the mechanisms involved in this process.